Influence of embryonic cardiomyocyte transplantation on the progression of heart failure in a rat model of extensive myocardial infarction.
Cell transplantation has been proposed as a future therapy for various myocardial diseases. It is unknown, however, whether the encouraging results obtained in animal models of ischemia and reperfusion, cryoinjury or cardiomyopathy can be reproduced in the setting of permanent coronary artery occlusion and extensive myocardial infarction (MI). Embryonic cardiac cells were isolated and cultured for 3 days to confirm viability, morphology and to label cells with BrdU or the reporter gene LacZ. Seven days after extensive MI, rats were randomized to cell (1.5x10(6)) transplantation (n=11) or culture medium injection (n=16) into the myocardial scar. Echocardiography study was performed before and 53+/-3 days after implantation to assess left ventricular (LV) remodeling and function. During follow-up, there was no mortality among cell-treated rats v 4 of 16 control rats (P=0.12). X-gal staining, BrdU and alpha -SMA immunohistochemistry identified the engrafted cells 1 week, 4 weeks and 8 weeks after transplantation, respectively. Antibodies against alpha -SMA, connexin-43, fast and slow myosin heavy chain revealed grafts in various stages of differentiation in 10 of 11 cell-treated hearts. Many of them, however, kept their embryonic phenotype and were isolated from the host myocardium by scar tissue. Serial echocardiography studies revealed that cell transplantation prevented scar thinning, LV dilatation and dysfunction while control animals developed scar thinning, significant LV dilatation accompanied by progressive deterioration in LV contractility. Transplantation of embryonic cardiomyocytes after extensive MI in a rat model attenuate LV dilatation, infarct thinning, and myocardial dysfunction. Still, many grafts remain isolated and do not differentiate into an adult phenotype, even when studied 2 months after grafting.